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TECHNOLOGY AND LABORATORY RESEARCH ON FLEXIBLE STONES

A.l. Vasilyeva, S.E. Petrosyan
National University of Architecture and Construction of Armenia, Yerevan, RA

In laboratory conditions, flexible stone preparation, flexibility testing and efficiency of the results
obtained were carried out. As a result of the experiments and tests, a flexible stone has been obtained which
enables the structure to be covered. When facing the interior and exterior curved surfaces of buildings and
structures, problems arise that require a great deal of time and effort. By saving time as a result of the use of
flexible stone the work is done faster and more efficiently. This stone allows us to show a design approach while
using various types of tuff stone while saving the natural raw materials resources of the tuff.
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Introduction

Depending on the rock resources of the country, different types of fine crushed stones are used
[1]. Flexible stone is widely produced and used in Poland, the Russian Federation and Kazakhstan.

For the first time in “Good Stone” company launched the production of flexible stone the
Russian Federation that was able to be used in both cold and hot weathers. It was first tested in 2012
using quartz and marble gravel.

As a result of numerous experiments and trials, the efficiency of the product was increased and
the self cost was decreased. The experiments were carried out by the students in the laboratory of the
department of Construction Production Management of the NUACA.

Conflict setting

The experiment was carried out in the laboratory of the department of Construction Production
Management of the NUACA. The experiment began with mould making using a 1000x1000 mm
plywood board and 18 mm square wooden rods (Fig. 1).
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Fig. 1 Structure and dimensions of the mould

After moulding, the tuff stone was crushed which resulted in fine crushed stone of different
sizes. In the next step, the fine crushed stone was passed through the screen, first through a screen
having a diameter of 2 mm, then through a screen having a diameter of 0.8 mm (Fig. 2). As a result
of that, we have fine crushed stone with the size of 0.8-2mm. In addition to the natural colors of tuff, it
is possible to color the crushed stone with different color pigments for a more attractive and aesthetic
texture.
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. Fine crushed stone of different size
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Fig. 2 Scheme describing the sscreening process

If both colored and non colored fine crushed stones are filled into the mould together, we will
get any texture to make it look even more attractive and interesting (Fig. 3).

Fig. 3 Mould filled with fine crushed stone

In the next step we cut a section with diameters of 12000x1000mm from the waterproof fabric to
which the binding material is added [2] (Fig. 4).

Fig. 4 Facility for adding the binding material

After adding the binding material, the waterproof [3] fabric is installed on the crushed stone in
the mould and is compressed with paint roller (Fig. 5).
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Fig. 5 Compressing process of waterproof fabric

After compressing with paint roller, we take the waterproof fabric and move to a dryer. The
temperature and the moisture content of the dryer vary depending on the type of binding material. The
result remains in the dryer for up to 24 hours (Fig. 6).
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Fig. 6 Drying process

After drying, a protective layer is added to the material, which is then cut to the dimensions of
550x340mm and get the final result (Fig. 7, 8). The final thickness of the flexible stone is 2-3 mm.

Binding material Protective layer

‘Waterproof fabric

Tuff fine crushed stone

Fig. 7 Final result of the flexible stone Fig. 8 Structure of the flexible stone

47



ARCHITECTURE AND CONSTRUCTION

Research results

As a result of experiments, depending on the binding material and the thickness of the binding
material [4], we obtained flexible stones of varying degrees of flexibility from which the most optimal
version was resulted by using the binding material with the thickness of 1mm. During the interior
finishing works, a flexible binding material for wallpaper is used for the reinforcing the flexible stone
and a waterproof and heat resistant binding material is used for the exterior coating.

In order to obtain higher thermal insulation during interior finishing works, the flexible stone is
glued to the foam plastic and then fixed to the wall (Fig. 9).

Fig. 9 Foam plastic tile with flexible stone

The main features of the flexible stones are:

e \Water resistance

e Simplicity and ease of installation due to plasticity and slimness
e vapor resistance

e Fire resistance

e Small mass

Conclusion

The analysis of the results of the studies allows us to conclude that due to the main properties,
the flexible stone can be used for both external and internal coating irrespective of the weather
conditions.

The resulting flexible stone almost doubles the duration of the works for the interior and
exterior curved surfaces of buildings and structures. By comparing the volume of the stone used for
flexible stone with the volume of the used stone during the facing, we get a saving of 90% of natural
resources.
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TEXHOJIOI'WA U3IOTOBJIEHUSI THBKUX KAMHEM U
JIABOPATOPHBIE HCCJIEJOBAHUA

A.N. Bacnasesa, C.E. Ilerpocsin

Hayuonanenoni ynugepcumem apxumekmypbl u cmpoumenscmea Apmenuu, 2. Epesan, PA

B maGopaTopHbIX YCIOBHSAX OBUIO MPOM3BENEHO NPHUTOTOBJICHHE TMOKOrO KaMHS, IMPOBEpKa
ruOKOCTH M TpoBepKa 3(PQEKTUBHOCTH TOTOBOTO pe3ynbTaTa. B HTOre ONBITOB M 3KCIEPUMEHTOB
noTy4nsics ruOKUH KaMeHb, OJaroJapsi KOTOPOMY MBI TTOJTYYHIIM BO3MOXKHOCTbB MOKPHITH 31aHue. [1pu
MOKPBITHH BHYTPEHHHUX WU BHEIIHUX KPHUBBIX HMOKPHITHH 3aHUH U CTPOESHHUH BBIABISIOTCS HEKOTOpHIE
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npoOieMbl, IJisi PEHICHUS KOTOPBIX HEOOXOIMMO MHOIO YCHWJIMH W BPEMEHH. OJKOHOMsSI BpeMs
Onarogapsi MCIOJIb30BaHHUIO THOKOTO KaMHs, paboThl BeAyThesl ObIcTpee U dddekTuBHee. JlaHHBINA BUA
KaMHs JaéT HaM BO3MOKHOCTH MPOSIBUTH JU3AHHEPCKUHN MOAXO0]] PU UCHONb30BaHUH OAHOBPEMEHHO
pasHbIe BUIIBI KaMHA TY(), COKOHOMUB IPUPOIHBIE CHPLEBHIE 3aIMaChI.

KawueBbie cioBa: rubkuii kKaMeHb, Ty, BHEITHEE MMOKPBITHE, MEIKUN 1Ie0CHb, BHYTPEHHEE
MOKPBITHE.
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